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FUID PRESSURE REGULATOR 
Hortçe E. Karig, Pasadena, CaHf., assign0r fo the 
 Unie Satë of America as represented by the 
Appcatîo.n OctoberS, 1948, Serial No. 53,545 
1 CIm, (CI. 50--11) 
1 2 
Thls invention relaies in gener.al to a pressure o.rpedo. Even the reduced pressure is so high 
redt/6tion reulator and i rore: particùlaxly.i ïie: that violent pressure pulsations may restflt unless 
scribed as.a pilot operated regulator for.torpedoes, .the valves and other parts are pr0perly propor- 
recéiving high ,pressure 'air tldr0hgh a Strting tioned and connected for equalizing pressures, 
Valve and deliveing ai: Unde eciuced pressure  thus permitting greater tolerances between the 
whch my he vaied nd e!ectd s. desired/ ,parts, and resulting in a more stsble operation 
In PressurerègulatorS hei-ëtfe a¢ailablë the Referring now more particularly to the drw- 
designs havëbeër  tod:c0mPlicatëd and too large ings, a moral reduc'ing valve body 6 is suitably 
and heavy with uch cl0e t01rane s to make formed by casting and machining t incorporate 
theïn undesirab! for use ih' torped¢ies, as thëy lo a startng valve 8herhin and toProvide' 0penings 
tend to podùe pulsatior and fl-sai!itY of oper- and bores for eceiving 'the other valves and. 
ïtioïï. .................. cooperating parts] Thïs bo.dy is Peferably com- 
The present invention produce  modulat.ed posed of brass, or bronze, but maY be made of 
action ,i he use of a::talëre_d Ïs!lt-vale ïor other metais. The reducing valve comprises a 
eliminating, violen prçur, e pulsatis thut ' 15 regulating valve 0 which i. air operted, and a 
iie Use bf. frct!ona! dmPing, and Provide a pilot valve 2 which isoperated both bY àir lres-' 
shorter  and mo.r:e oPct a.rang'era¢nt With a sure and spring loadinE: In ifs operation, the 
c0ntinuou flow 0.f ar athe han he int_er- pilot valve allows PressUre to bufld up or to bë 

mittent offon type ,p0duced'by the cylindrical 
ha mP0tat_ bbjèçt .o_f bh. iavatio is to pro- 
vide a combined startiag and pressure 
valve sembly in a compact ut Whic ]snob cömplicated or t henry fë use  ':estïctëd 
se suCh a: may bë avaflable 'in a rped0 
  fuher obj'èCt of the iaVCtib¤ is t prvide 
a pressée regator  Wit eht  Stàbility, 
elimmatiag pessurëpdlio, hd t0 btain 
m0dulaë coatiauus fld by::ë:anSf a Pered 
o co£1 pflo alVe StrUCture. ........  .... ' 
Still a fher objc o teinventioa is to pro- 
vid a Pressure règulat0 in whic5 ' oatiauo 
fl0 t rëduëd essr y 'Së c0nto!led àt 
Cohsmat lue: iaeasëd o"derëase resard!ess 
of be supply pressure variation, by a pepër]y 
proportioned; deeatial dr'0f  pilot vale eab and"Stëm: With  blëed 0flë  prSidë excess 
air in:the vale stem. ': ............... 
Otheb 0bjëc" 0f the invention 11 be P0iated 
out in the Pcificatia ufid.ll be parèn 
th@ c'0mPanYing dan$, :in Whi6h: 
i. 1 is .a secol vièW 6  bsmbined pilot 
valve operaed prsë regu]ator and"starting 
valve in accordace With this invention £s em- 
ployèd  a rdo conbroI sbem; 
Fig. 2 is a view of the regulator from the upper 
end as shon in Fig, 1; and 
Fg. 3 is a Fiew 0f. he rgulator om he lower 
en.d s she in g !. 
In a fluid pressure system for borpedoes itis 
ctomary te pride a supp of operating fluid 
su as air under, high',pressur a.s much 'a 2800 
unds per square ch, and to reduce this to a 
more able présure f 500 or 600 pounds per 
square ihch for operatg he vkrious r of the 

bled from under te regulating valve. 
-0 The starting valve comprises an end bore 14 
with a b0t0m valve Sea't 6and a raire mernher 
 movable in the boe agait the sëat.  AbbVe 
the seat is a lateral ilet 8 cnnctgd bF 
 with a suitablé surce of high prure air 
2 supply. Below the seat is a transerse chmber 
2 coected to the valve bore , exndg 
wardly'to be egoEating valve  0, and thWOuter 
end closed by a plug 4 : In the valse mère.ber 
is a central recess. 2 and af be outside is a re- 
30 duced neck 6 coctèd to the recess by a pres- 
sure equalizg bleed "passage , andthe neck 
forming a pressure surface tenoEng fo rais¢ the 
valve from i seaÇ. 
Seate,d ai one end in the ress  is an ex- 
8 bended ceil spring 8 thë other end  of hich 
engages a plate S se£tedin the end bore  and 
held tghtl againsta shoEdr 3i tfo 
stating valve chamber  an secued in plac 
bY a threadd followér ing  in the outer 
40 threed end 0f the boe. At the inner side Of 
tSe plate is an uPper valve seat 4 èngaggd by 
a corresonng ]nlined sea  st he upër 
end of the vve ember  t0 acbas a s0p 
check the o,pening movëmen ef the vale piston 
45 withou burring th edge: " 
Extending la$erally from he valve by  (Fig. 
2) and commucatïng with the standing vale 
chamber 2 is a psage connectèd by  discharge 
pipe  wih a starblng gear.  is Staing Valve 
50 of a .torpedo oues automatically When the ta 
ing gear is tripped.  it opens or connec the 
pipe  te exhaust or discharge. e' strting 
gear is tripped when the tordo is launched and 
high pressure  air is exhaused fom the chambrer 
55 2, " Th pemibs the valve  be lifted from is 
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bottom seau |8, o engage the upper seat 84 and 
88, and fo allow high pressure air fo flow into the 
chamber 22 and thence to the regulating valve. 
From this chamber 22 high pressure air fs also 
conducted fo the starting gear and fo the gyro 
spinning mechanism by a çipe connection 88. 
The regulating valve |0 fs slidably mounted in 
a sleeve 40 fixed in an opening 4| o.f the valve 
body which fs a reduction in size from an end 
opening 42 and extends across the high pressure 
air chamber 22 and into a reduced air pressure 
chamber 44. This end of the cylinder bas a 
shoulder 48 Which abuts 'a. partition 48 between 
the chambers and the cylinder is pressed tightly 
against the partition by a hollow pilot valve hous- 
ing 48 which fs movable in the end openlng 42. 
An outer sleeve extension 80 of the valve body fs 
threaded thereon and the inside forms an exten- 
sion of the .end opening 42. The valve housing 
48 fs threaded aU the inside of the extension 
.and the inner end engages the end of the sleeve 
Close to the end of the sleeve 40, the head of 
the regulating valve |0 bas a groove with a 
sharply inclined side 8| to provide an air cut- 
off with the end of the sleeve, and a longer side 
52 directly opposite a number of openings 
through the sleeve 40 fo communicate directly 
with the high pressure chamber 22. In the stem 
of valve.|0 fs a hollow chamber 88 open aU the 
remote end and having a passage 8 aU ifs in- 
ner end _extending through the valve in the longer 
side 2 of the groove. Between the end of the 
valve | 0 and the pilot val-e | 2 fs a space 88 which 
communicates with chamber 55 and as soon as 
the starting valve fs opened pressure builds up 
almost instantly in the chamber  and space 
83 forcing the regulatini valve off its seau allow- 
ini air fo enter the chamber 44. 
Movement of the valve |0 fs opposed by a coil 
sprini 80 seated in a recess 8| in the end of the 
valve and engagini a centering projection 62 
tendini from a plui 88 threaded into an open- 
ing 84 in the side of the chamber 44. Connected 
in the plug are pipes 85 and 88 for supplyini air 
under reduced pressure from the chamber 44 for 
any desired use. In a torpedo these pipes pro- 
vide connections for the fuel flask, steering and 
depth engines, the igniter and the like. AU an- 
other location a pipe connecting sleeve 8 fs 
threaded into the chamber 44 and provides means 
for makini a pipe connection to the combustion 
chamber. 
Extending from the reduced pressure chamber 
44 aU one side of the opening 4| fs a passage 
which extends into the larger end opening 
closed af the outer end by the pilot valve hous- 
ing 48. A chamber 8 fs provided surroundini 
the inner end of the valve housini by a reducid 
portion 0 and passages | through this portion 
connect the chamber with the interior of the 
housing 48 in the space around a conical 
tremity 2 of the pilot valve |2. A valve seau 
8 fs held on a shouldered projection in the end 
of the valve housini 43 and bas an orifice 
closed from the inside by the conical extremity 
2 of the pilot valve. 
A valve stem  has a rounded head  en 
gaging the pilot valve and the stem fs slidable in 
an adjustini sleeve  threaded in housini 48. 
Around the stem fs an extended coil spring 
which bears aU one end against the head and af 
the other end against the end of the sleeve 
Pressure of air in the chamber 8 fs applied to 
the conical extremity of the pilot valve | which 

4 
flts slidably in the inner bore of housing 48, and 
may be sufficient to raise the valve from ifs seat 
8 against the tension of ifs spring 8. 
To adjust the tension of spring 8, and thus 
fo vary the reduced air pressure, the adjusting 
sleeve 8 bas an enlarged and threaded outer 
end 80 which is rotatable in a correspondingly 
threaded inner portion aU the outer end of the 
housing 40. A dial 82 projects outwardly from 
10 the outer end of the sleeve 8 but preferably is 
of a diameter to fit within the extension sleeve 
80. In the outer end of the sleeve extension  
are graduations 84 and in the outer face of the 
dial fs aU least one line 88 for comparison with 
15 and movement relative te. the graduations 
AU the outer end of the sleeve 8, outside of the 
dial, fs a nut projection 88 for turrfing the sleeve 
by means of a wrench if necessary. Extending 
through the dial fs a set screw 90 movable to en- 
20 gage the outer end of the valve housing  fo 
hold the dial and the sleeve 8 in any adjusted 
position. 
In the operation of this construction high pres 
sure air fs supplied through the starting valve 
25 fo the regulating valve |0 where a portion of 
the air passes through the passage  and the 
central chamber 88 to the end space $ where 
pressure fs built up almost instantaneously forc- 
ing the regulating valve from ifs seat and admit- 
30 fini air fo the reduced pressure chamber 44. 
From chamber 44 a portion of the air fiows 
through the passage 88 to the chamber 9 and 
thence through passages | to the space around 
the conical extremity 2 of the pilot valve |2 in 
35 the housing 48. As the pressure of this air 
creases it overcomes the pressure of the pilot 
valve sprini 8 and forces the valve from its 
seat 8 and opening ifs orifice 4. Hiih pres- 
sure air fs thus admitted through this orifice 
40 aiding in unseatini the pilot valve and mixing 
with the reduced pressure air admitted through 
the passage 88. 
The reduction oî air pressure under the regu- 
lating valve |0 wfll allow this valve fo close un- 
45 der action of ifs spring 80 or te restrict the fiow 
of air into the reduced air chambers 44 and 89. 
This consequent reduction of pressure in the re- 
duced air chambers, due fo the decrease of the 
fiow of air through the regulating valve | de- 
50 creases the air pressure applied to the pilot valve 
conical extremity 2, and the pressure of its 
spring 8 will overcome the air pressure against 
the extremity, seating the valve and closing the 
orifice 
55 As the pilot valve is seated, the pressure in 
the space 88 builds up, again opening the regu- 
lating valve |0, and repeating the cycle until an 
equilibrium fs established for the particular pi- 
lot valve spring setting. To set the reducing 
0 valve for the delivery of the desired reduced 
pressure the adjusting sleeve 8 fs set by rotat- 
ing it with respect fo the sleeve 80 and hold- 
ing if in adusted position by the set screw. 
In a torpedo, the reducing valve fs one of the 
5 most important units, for ifs function fs to re- 
duce the stored volume of very high pressure 
air to the reduced operating pressure, to force 
liquids into the combustion pot, fo tire the ig- 
niter, and to operate the various control mecha- 
70 nisms. 
In this design of the pilot valve, a slight un- 
balance of pressure may exist over the operat- 
ing range with a varying supply pressure. By 
making the diameter of the valve orifice 4 small 
7 compared tO the diameter of the pilot valve stem 



2»601»439 

76, this unbalance may be kept to within one 
percent or less. This unbalance is also compen- 
sated by movement of the pilot ,alve with vary- 
ing leakage fiow. The pressure balance theoreti- 
cally causes pressure rise with falling supply 
pressure, and may be purposely used fo counter- 
act any pressure drop encountered. 
If desired, this design could provide for a ris- 
ing pressure characteristic with reduced supply 
pressure by making the pilot valve orifice 74 
larger or increasing the differential area of the 
valve head and the stem. A falling pressure 
characteristic could e provided by a strong 
spring 78 opposing the valve opening, or by de- 
creasing the differential area of the valve head 
and the stem. 
By making the head of the reducing valve O 
of the saine diameter as the valve seat, the ex- 
tremity of the sleeve 40, the entire regulating 
and pilot valve assembly may be removed from 
the valve body; and with the pilot valve assembly 
removed, the regulating valve  0 may be removed 
îrom the sleeve 40 or together with it. 
Although this invention bas been described as 
if might be applied to a torpedo, it may be used 
in various other ways where itis desirable fo 
reduce high pressure to a lower usable pressure, 
and this disclosure should not be regarded as a 
restriction or limitation of the use and struc- 
ture descrbed, as various changes in the con- 
struction, combination and arrangement of the 
parts may be made without departing from the 
spirit and scope of the invention. 
I claire: 
In a fiuid pressure regulator, an elongate valve 
body having a lo.w pressure chamber in one end 
portion provided with a discharge ourlet, a high 
pressure chamber adjacent the low pressure 
chamber and separated therefrom by a partition, 
an opergng extending longitudinally of the valve 
body ïrom the opposite end portion thereof 
through said high pressure chamber and parti- 
tion into said low pressure chamber, said open- 
ing defining a pilot valve chamber in the oppo- 
site end portion of said valve ï0ody, a reducing 
valve sleeve fitted in said opening intermediate 
said end portions and being provided with a lat- 
eral aperture admitting fiuid from said high 
pressure chamber, said sleeve terminating atone 
end in a reducing valve port communicating with 
said low pressure chamber and at its opposite end 
in an annular shoulder, a reciprocable reducing 

6 
valve including a stem portion guided for axial 
movement within the sleeve and a head portion in 
the low pressure chamber movable into and out of 
engagement with said reducing valve port, said 
5 stem portion including a circumferential groove 
adjacent said head portion to receive high pres- 
sure fiuid entering the sleeve through said aper- 
turc and terminating in an end portion adjacent 
said pilot valve chamber, said stem ,being pro- 
10 vided with a pressure control pocket axially ex- 
tending into said stem end portion and a con- 
stricted passage between said pocket and said 
.groove, a pilot valve sleeve fitted in said pilot 
valve chamber and terminating in an inner end 
15 wall engaging said annular shoulder, said end 
wall being provided with a restricted orifice con- 
stituting the sole passage between said stem 
pocket and said pilot valve chamber, said pilot 
valve sleeve ïoeing provided with a lateral duct 
20 adjacent said inner end wall, and said valve body 
being provided with a longitudinal duct extend- 
ing between said low pressure chamber and said 
lateral duct, a conical pilot valve reciprocably 
movable in said pilot valve sleeve for controlling 
5 fiuid fiow through said orifice between sald pres- 
sure control pocket and said low pressure cham- 
ber, said pilot valve being responsive to ourlet 
pressure, and springs biasing said pilot valve and 
said reducing valve toward closed positions 
30 whereby said reducing valve opens into said low 
pressure chamber against the force of its biasing 
spring responsive to accumulation of a predeter- 
mined pressure in said stem pocket and said pilot 
valve opens upon the transmission of a prede- 
35 termined ourlet pressure from said low pressure 
chamber into said pilot valve sleeve, said reduc- 
ing valve sleeve and said pilot valve sleeve end 
wall forming a dashpot cushioning closing more- 
ment of said reducing valve. 
40 HOICE E. IiG. 
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